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| “Stohe,. the. foundation of. the. continents and ‘the floor of the oceans, tis 
one. of. the most substantial and enduring of.all substances that constitute 

the material universe. Stone furnished rude shelter for. aboriginal man, and 

through’ 11 succeeding ages it has provided & lasting and serviceable: ‘strue- 
turel material. Limestone is one of the most widely used bufiding ‘stones. 
NG Sn, Geld. n° 2a biviniryoN" Oe ee a ee 
“Limestone consists essentially of eaieian carbonate ‘(bab05). : Rocks’ 
classed commercially as building limestones may contain varying quantities 

of.,megnesium,carbonate,, If more than, 10 percent. is present, they are termed 
“magnesian! or *dolomiticn limestones; if. the magnesium carbonate’ content: 
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approaches 45 percent, the rock consists essentially of the double carbonate 
of lime and magnesia (CaC0Oz.MgC0az); the mineral dolomite. When used as di- 
mension stone, dolomite is. classed commercially as limestone. 


BS 5. “ ae Z 7 VARIETIES 

Limestones are classified according to the aacane of their : depariniee: 
"Siliceous" or "cherty” limestone contains considerable silica and argilla- 
ceous limestone clay or shale. A "ferruginous" limestone contains iron com- 
pounds, which usually give it a buff, reddish, or yellowish color. The most 
widely used building limestones are "oolitic" because of their resemblance 
to fish roe. They consist of small rounded grains of lime carbonate having 
a concentricelly laminated structure. 


Limestones consist ‘chiefly of the shells of sea animals, Usually they 
have: been comminuted so completely that no trace of organic structure re- 
mains. Somé deposits, however, have been formed. under conditions that have 
left the shélls almost intact, or at least.in fragments well-preserved ~ 
enough to indicate their character and origin; these are.known as fossil- 
Ol PemeeLOnees "Corel, " "crinoid,” and *coquina” are common types. 


of chenited precipitation from hot springs. Details regarding this type of 
limestone are’ given in another Bureau report.4/ 


PRODUCTION . . 


Limestone is the most widely used of all rocks, Its products fall into 
two main classes; (1) crushed end broken stone, and (2) dimension stone, 
The forrier ‘is by far the larger cless.e Millions af tons of crushed and pul- 
verized liméstone ‘are sold for road~building, concrete sggregste, fluxing 
stone, agricultural stone, and for many other uses, The second class, dimen- 
sion stone, includes blocks of stone that are generally cut to definite 
shepes and often to specified sizes. Small quantities of limestone are 
shaped into curbing, flagging, and paving stones, but by fer the largest 
part of the dimension-limestone output consists of building stone. The fol- 
lowing table shows production of dimension limestone over a series of yeers. 
It may be observed that the value of building stone ranges from. 72, to 96 
percent of the totel. Rubble, etemer une for building purposes, is 
classed seperately. | : 
| Material clessed as building stone in table 1 may be subdivided accord- 
ing to its character and the extent to which it is manufectured into finished 
products. Table 2 shows the quantity and value of the various classes of 
. building Limestone sold during recent yearse . | 


| Rough construction stone ; the first of the three groups of building - 
stone in this table, is sold mostly by the ton-for: rustic building of many 
kinds. [t overlaps to some extent the material classed as rubblé in table le 


Bowles, Oliver, Onyx Marble and Travertine: 
67S1R, 1940, ppe 9-11. 
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Rough architectural limestone is that which is sold principally to in-~ 
dependent fabricating mills that buy their rough stock from quarry operators. 


Material classed as finished stone is that fabricated in mills operated 
by quarry companies. The totals in the lest three columns of table 2 are © 
made up partly of rough blocks and partly of finished products. The addi- 
tion of semifinished to finished stone is an unfortunate combination but is 
unavoidable because Bureau of Mines statistics are based upon original sales 
of producers in whetever form they market their products. The total finished- 
product value of building limestone.sold by both independent mills and fab~ 
ricating plents operated by quarry companies is probably about twice the 
value given in the total-value column of table 2. 


. Statistics of production appear. annually in the chapters on Stone from 
the Minerels Yearbook, published annually by the Bursau of Mines, Copies of 
these chapters may be obtained from the Superintendent of Documents, Wash- 
ington 25, D. Ce, for 10 cents s6ach. 


_ REQUISITE QUALITIES 


Although innumerable limestone deposits occur throughout the ‘country, 
only a few consist of rock that will satisfy the exacting requirements of 
dimension stone. Deposits with irregular or closely spaced joints are not 
Suitable, because large blocks free from cracks or lines of weakness are 
generally demended. Limestones display great variation in physical proper- 
ties, such as texture, porosity, hardness, strength, and color, end upon 
_ these. depend their adaptability and value as dimension stone. The chemical 
composition Glso veries in different types of stone, but elthough this may 
heve some bearing on the quality of the material, it is of little consequence 
din this branch of the one 


Dimension stone must have adequate tensile and compressive strength. 
Sound structural limestone suiteble in other respects is almost invariably 
strong enough for any use; in fect, the strength of ordinary stone far ex- 
ceeds the requirements for safety. However, it is generally conceded that 
rock disintegrates and weakens more readily when under severe stress, and 
therefore a fector of safety of 20 is demanded; that is, stone must be able 

-to resist a crushing stress 20 times as great as that to which it will be 
subjected when pleced ina wall. Tests of transverse strength: =~ that re- 
Quired to sustain a load epplied at the middle of a bar of stone si 
eat the ends - are more importent than crushing-strength tests, 


The suitability of a limestone depends to quite an extent on the degree 
of cementation of the grains, If they are loosely coherent, the limestone 
is "earthy" or "friable." Matorial in which they adhere closely and strong- 
ly is "compect." Most limestones may be regarded as durable enough for all 
ordinary uses, but the heavier or compact types are most desirable. Weight 
per cubic foot is a fair index of durability. 


Hardness has a direct bearing on workability. Although all limestones 
..are soft enough to be scratched easily with a knife the presence of flint or 
other siliceous minerals may make quarrying or milling more difficult. For 
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stone that is to be subjected to abrasion, such a3 paving, curbing, floor 
tile, or stair treads, hardness is a requisite quality, whereas it is not 
necessary in material used for walls or decoration. 


For most uses, wniformity ot texture and color is preferable. Coarse 
texture was once regarded as 4 serious imperrection, but tests have show 
that coarse-grained stone compares favorably in durability and strength with 
fine-texturea material, and modern demands for variety have led to its wider 
use. | ; ~ : 


Limestones are of many colors, ranging from white to black. Colors 
other than white are caused by impurities in the stone. Certain constituent 
mincrals, such as pyrite, marcasite, or siderite, may oxidize by weathering 
and cause surface stains, which are serious blemishes. The colors of same 
limestones change with age, and although: this is not always objectionable, 
permanence of color is usually preferred. Choice of color depends on en- 
vironment, individual taste, or prevailing fashion. Brown, buff, gray, or 
white limestones ere usually chosen for building purposes. White and other 
light colors are not desirable for smoky cities. Variegated stone, sawed 
and rock-faced, is now popular for residences. ) 


ECONOMIC CONDITIONS 


_ _ A deposit of limestone may meet all the general requirements es to 
quality, but development may not be justified from a business standpoint. 
Availability of markets is an important consideration. Stone being a hvavy 
product, the freight charge is a substantial part of the delivered price, 
and consequently a location within easy reach of large centers of building 
construction is to be desired. Transportation facilities, by truck, rail, 
or water, should be favorable. The best rates are obtained where two or 
more competin;; lines are casily accessible. Cost of production has defi- 
nite veering on market range, for a low-cost product can absorb a relatively 
high freight charge and thus compete successfully in distent murkets with 
high-cost local stonc. Querry conditions should be considered carefully 
before development is undertaken. A thick overburden of soil or rock or a 
heavy flow oi water requiring exccssive pumping may constitute large items 
in the cost of production. Availability of labor, living conditions, and 
prevelent wage levels are otner matters that deserve attention. 


TYPES OF PRODUCTS 

Limestone ugcd in construction ‘work is of four main types - cut or 
finished stonc, ashlar, rough building stone, and rubble. The largest 
quantity consumed is in the form of cut: or rough-hewn blocks. | 

Cut Stone 

Cut stone includes all forms of finished blocks, columns, sills, mold- 
ings, balusters, or special designs. -It is the most expensive type because 
usuelly the blocks are accurately shaped and sized in accordance with detailed 
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ace cs Gut blocks may be used for ant ine) buildings or only 5% certain 
parts, as window sills, trim, cornices, or base course. Hassive blocks are — 
used for bridges, dams, sea walls, and similar structures. Colums and ©. 
balusters are used on both the inside and outside of eur teenese For decora~ 
tive proces uidcks sea i Saitama carved. : a 


Ashler 


“Ashlar 4 ds a ‘term Soiled to. pmall eetete les biocia eee! sued, 

- planed, or. rock-face’ surfacess . Several types are used. Byen-course" - 
ashlar consists of blocks usually 3 or 4.inches thick, of uniform height 

for each course, though succeeding courses may be thicker or thinner. They 

- may be- of ywiiform or random lengths. Two or more unit thicknessés may be 
used, several of the smaller sizes giving the same height as one of -the 
larger blockse ."Random" ashlar. consists of blocks that may be fitted coeenes 
in. @, wall para ‘irregular and: basa Coated eperoe JornNss 


Ashlar is particularly adaptable for residences, and seats sae less 
than cut stone. Its production is also economically advantageous to pro- 
ducers, for small mate rial that mousy iia be .vwas eas be. thus ; 
utilized. : ; | 55 


Rou eh Building Stone 


ea building . stone | Senaiaba: of: eociewteced masses of geen shapes. 
and sizese It is used extensively for chimeys, basements, or entire walls 
of residences and to some extent for public cunt esneae bridg Ges, Fone Ss and 
the more omanental types of Bereanane yells a 


Rubble ; 


The tern "rubble! ts sieecaiey evplied to ieniee: ere having 
at least, one good face. It is the crvdcest form of building stone. any . 
years ago rubble constituted a distinct tyne of stone’ that was used. princi- 
pally for founcations ane other rough walls, but concrete has gradually re- 
placed stone for such tines of construction. On the other hand, fashion in 
architecture was changing meanwhile from smooth and formal walls to rousher 
and more variegated: styles, with the-result’ that rubolé has’ attained more 
dignified uses. From its lowly cellar-wall position it has been elevated 
to share with cut stone a more »nrominent vlace in many types af. construction. 
Therefore, althoush rough construction ‘stone and rubble were at one, time 
fairly distinct types, they are ‘gradually me rg zing, and it becomes increasingly 
oan to Pepe aw ate teeters ; ; 5 ee te 


-CeTERS OF. PRODUCTIOI - 
“Although. Pn iieetene occurs in = Ste. aosaehies stbabic fox dimen-- 
sion stone where. ecupacsons ‘are favorable for ae eae exist..in-only ° 
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Alabama has been an important producer of oolitic limestone, but 
operations were suspended owing to war conditionse The largest development 
is near Rockwood, Franklin County, where a large mill is provided with the 
most modern equipment. Shell limestones are quarried oor building purposes 
in ywoivate and Pinellas Counties, Fla. 


The Paeeeet quarry center for building stone in the United States is 
the ooliticelimestone district near Bedford, Lawrence County, and Bloomington, 
Monroe County, Inde Several large companies normally operate quarries and . 
mills, and several others operate finishing mills onlye In 1945 Indiana 
supplicd 46 percent of the total ouantity and 81 percent of the total value 
of building limestone produced in the United States. Before the recent World 
Tar these proportions were higher. 


‘The ‘Salen Cuaiiven. which provides the stone, is a massive bed ranging 
from 25 to nearly 100 feet in thickness. It extends from the Ohio River 
northward through Salen, Bedford, and Bloominston to a point north of Green- 
castle, a distance of about 125 miles. Buff and. gray limestone predominate. 
The stone is easily worked sie Tirst quarr? ed fikas becomes harder when 
seasonede 


Warren County, Ky., was a prewar source of oolitic limestone similar 
to that produced in Indiana. The finishing nills were in Bowling Green. 


A dolomitic limestone was quarried ome years ago at Hankato and Winona, 
Minne, for heavy masonry, bridge construction and building purposes. Rough 
construction stone is quarried at Mendota and Red Wing. 


A pale buff to cream oolitic limestone is quarried for salvaiud uses at 
Cedar Park, Williamson County, Tex, Other producing districts in Texas are 
Lueders, Sonee County, and Butler, Travis County. 


Limestone is also quarried for building purposes in a small way in 
California, Illinois, Iowa, Kanses, Michigan, New York, Missouri, Ohio, 
Pennsylvenia, Tennessee, Vermont, Virginia, “isconsin, end Vyoming. It is 
also quarried in Puerto aaa ce | | 


-PROSPECTIi 1G 


Development work should not be started on a deposit without reasonable 
assurance that an abundant supply of limestone suitable for dimension ‘stone © 
4g available. Generally it is deemed unwise to expend. the large sum of 
money necessary to establish quarries and: finishing plants unless & reserve 
for'at léast 20 years' operation is assured. Core drilling is usually de~ 
sirable for determining the extent and quality of a deposit. As quality may 
vary in different beds, each one should be tested. The essential features, . 
such as color, grain, and extent of beds, can be determined from the corese 
No definite rules can be given for the position or arrangement of prospect 
hélese In Indiana they are spaced 100 to 300 feet apart, or closer in some 
instances, A log should be kept of the character of limestone found in each 
hole, and the cores should be merked and preserved for future references 
Depth of overburden may de determined by drilling or trenching. 
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QUARRY METHODS 


Quarrying and milling methods discussed herein are. those employed in 
the limestone district of Indiana, but they are essentially the same in 
other districts. 3 


Plan 


Most devouits: of limestone iteed as aimenaton stone are approximately 
flat—lying and af moderate thickness. Therefore, the stone available in any 
one opening may be removed within a short time, and a new ledge uncovered. 
Ledges are usually 120 to 140 feet wide —- a width that ‘can be served with a 
derrick boom. In large quarries a series of derricks is set in line, and a 
long ledge is worked down in a succession of floors until all the good stone 
is removed. The line of derricks is then moved back 130 to 140 feet, and 
another ledge is begun; thus, a whole area may be worked out in succeeding 
strips. Waste material from later operations is thrown into the openings 
previously made. | 


Strivping 


- . In some places the overburden is stripped by power shovels. The hy— 
draulic. method is employed, however, wnen the surface contour is favorable 
for washing the soil into abandoned pits or other low-lying areas. This 
method is especially advantageous for washing clay from'mud’ seams. 


A second phase of stripoing involves the removal of overlying noncommer- 
cial rock, which in some quarries may extend to a depth of 60 feet. The method 
of removal is. governed chiefly by the nature of the contact of this rock with 
the underlying stone. Where it is separated by a layer of clay, shale, or a 
loose bed that serves as a cushion, it may be drilled and blasted with light 
charges of low-grade black blasting powder with little danger of shattering 
the good material. However, where the rock overburden is continuous with the 
stone of good quality, this process cannot be used, for powder cracks will 
extend into and destroy the good stone beneath. In such cases it may be 
necessary to channel the waste and remove it in block form = a stripping 
process almost as expensive as the removal of commercial stone. A unique 
process has been developed recently whereby a horizontal wire-saw cut is 
mace at. the base of the top rock. This artificial seam protects the stone 
beneath and permits removal of the top rock by blasting. 


Channeling 

e : : 

Channeling machines make the primary cuts for block separation. The 
machine operates with a chopping action similar to that of a reciprocating 
Grill and cuts a channel or narrow trench on one or both sides as it travels 
back and forth on a 7-foot 2-inch-gage track. The edge of the cutting tool is 

1-7/8 to 2-1/8 inches wide and makes a channel about 2 or 2-1/4 inches wide. 
Cuts are 8 feet 4 inches to & Feet, 5-1/4 inches oper and my ve & to 12 fcet 
deep and 50 to 100 fect Longe 
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The cost of channeling ranges from & to 12 cents a square foot; it is, 
in fact, the largest single item of. quarry cost and may amount to more than 
half the total coste 


Wire Sawing 


The high cost of channeling has led some operators to attempt more 
economical methods of cuttings At least two companies in Indiana have used 
wire saws with fair.success. One company made quite exhaustive tests in 
1931. <A cutting rate of 87 square. feet an ‘hour was attained, and the ave 
cost was 13.9 cents a square foot. Details have been pubii shed by Newsom, 
who directed the worke . . a : 


- Key~block Removal 


In opening uv a new floor where no free face is: ‘present, | the removal of 
the first or key dDlock is difficult. Sometimes it has to be broken up and 
removed as waste. 


After an 8 by 8-foot block has been channeled on four sides, the tracks 
are shifted, and then two 2-foot blocks are channeled. The latter, known as 
"pulling" vlocks, are usually comparatively easy to break loose by wedging in 
the channel cute: When a block is free, dogs or hooks are used.to hoist it 
out. When one block is out of the way, floor space is provided for removing 
succeeding blocks, which are wedged free at the floor and removed one by one. 


Another method of starting a new floor is to remove a mass 2 feet wide 
along the wall and.make a long cut 20 feet from the. 2-foot space and cross- 
cuts 4 feet apart. After the pulling blocks are removed, the. by 20-foot 
‘Masses are turned down in the usual fashion. ae 


Bed Lifting 


.Masses of rock that have been channeled are separated at the floor line 
by drilling and wedging. For this purpose, a series of holes 8 to 12 inches 
deep and 1 foot to 1% inches apart is. sunk. with air-driven hammer drills. 
They are not made at right angles to the wall but are inclined at such an 
angle that wedges placed in them may be.sledged conveniently. © Wedges are _ 
placed in the holes and driven in succession until a floor. oe is made. 


Turning Down Blocks © 


After a block is wedged free at the: floor-it is-turried down in a hori- 
zontal position before further subdivisions are made. ‘Two notches or. dog 
‘holes are made in the back channel cut to accommodate: massive hooke, which. 


are connected by means of sheave and tackle to. another pair of: hooks secured 


‘firmly on the. quarry. floor ‘some distance’ in front of the blocks” “A heavy 


nste° Mine and Met. 


5/ Newsom, Je B., Recuiee of WipocSaw Tectas OD 


4m, 
Enge, 1932, pp. 117-121. | 
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strain exerted on the cable by a derrick hoist gradually pulls the block 
over. Large wedges may be:sledged in the back channel cut to assist the 
process. Piles of loose rock, "pillows," are placed to break the fall, so 
that the block comes to rest with little impact and without danger of break— 
inge Masses thus turned down are usually about 60 feet long, 12 feet high, 
and 4 feet wide. 


‘Block ‘Subdivision 


The next step is to divide the mass into sizes for commercial use. 
Blocks are laid out with carpenter's square and straightedge. Where two 
or more graces of rock are present longitudinal breaks are made between them. 
Holes are first drilled in line 6 to & iriches deep and 12 to 18 inches apart. 
Fractures are then made by the "plug-and-feather"” method. The "feathers". 
consist of strips of iron, which are flat on one side for‘contact with the 
wedge and curved on the other Me fit the wall of the drill hole. Two are 
placed in a drill hole, and a "plug" ~ a steel wedge about 6 inches long - - 
is driven between them. They are sledged caste in succession until a 
fracture appears. Blocks are commonly 10 by 4 by 3 feet and 10 by 4 by 4 
feete 


Hoisting 


Steel or wooden derricks of about 30 to 50 tons capacity are used for 
hoisting blocks from quarries. Derricks now in use have masts 80 to 110 
feet high end booms 70 to 100 feet longe They are the swinging-boom type 
and are supported by 10 to 15 guy cables secured to deadeyes in the rock or 
attached to buried timbers. The end block is raised about 3 feet at the 
outer end and lowered again to the floors This operation crowds it outward 
and makes a space of a foot or more for ‘attachment of dogs. Heavy hooks 
(dogs) are inserted into the "dog holes" cut on onposite sides of a block, 
and a chain passed through the eyes of the hooks draws them firmly against 
the block, thus holding it securely for lifting. Blocks are removed .in 
succession and placed on cars or piled for later disposal. Positions for 
attachment of dogs should be carefully chosen so that blocks may be exactly 
balanced. Each block is numbered or lettered to indicate its classification 
and for office recordse 


Storage and Transportation 


Large storage capacity is essentionl, for enough stone must be accumulated 
during summer months to supply the demands of the four winter months when 
quarries are idle. Outdoor storage or "stacking yards" may be maintained 
at quarries or mills or at both places. “h common method is to pile. blocks 
within reach of derrick booms. They are usually piled high in a small space, 
and it is sometines difficult to sort them. Some operators prefer overnead- 
traveling-crane storage, because the blocks may be handled more quickly. — 
Standard railway cars and locomotives almost invariably are used for haulage. 
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- Scabbling 


Gace beuantee that Gperate mills use Seam untrimmed quarry , blocks 
If no local mills are operated, the blocks'may ‘be shipped long: ‘distances, and 
they must be trimmed carefully to avoid freight charges on waste. ‘The | trim 
ming process.is ¢alled "scabbling." Several methods: are so ac ht 


Scabblingpicks similar to the ordinary double-pointed fines! s pick are 
used to remove all irregularities. .They. are’used, also, to remove comer 
masses from blocks to be turned into columns. Many operators prefer scab~ 
bling: saws of Various types Décause they Leavea smooth, ‘even surface -and 
in a‘single operation remove large projections, which by the pick method 
‘are taken off pieceiteal. Diaménd=-tooth drag saws are used singly or tn . 
pérallel pairs adjustable for width. Diamond-tooth cirevlar saws. cut rapidly 
and, if motnted tn pairs adjustable: for spacing, may scabble both sides of — 
a block.at one time. However, the depth of cut is-a limitations ’a 60-inch 
saw can cut only 26 or’ 27 inches and a- ‘[2-inch saw, 32 or 33 inches, This 
difficulty is overcome by making one pair of cuts to the maximum depth ‘the - 
saws will reach and then turning the dlock over and cutting from the reverse 
sidée If the cuts fail to meet, the intervening rock may be: broken saat 


Scabbling planers are effective substitutes for saws. They sonetes of 
two sets of massive vertical blades, which scrape off irregularities as a 
block passes between them on a bed. By screw-feed adjustment the blades are 
set closer after each cut until a smooth surface is obtained. On blocks 6 
feet high, each:cut removes one-fourth inch of -roek, and-on blocks ¥ feet ~ 
high one-half inch. About three blocks may bé scadbbled.in an hour by this 
methods — oe os 3 IT 
-  f& wire ‘eae consisting of 4-3/16- or 1/4-inch 3-strand cable running da 
an endless belt driven by an electric motor is also used for scabtbling. © 
Several blocks may be lined up and” cut at the same time, The equipment may 
be" operated by” one many and & an average cutting rate is. 20 ‘to 25 Bauere feet 
an houre 


OMI LING ‘METHODS 


Some Simastens somanten quarry ais, athens also patntein mills whe re 
the stone from their quarries is sawed into slabs or manufactured into fin- 
4shed forms, whereas still others operate only mills and buy their rough 
material for fabrication. . 


a 


Drafting Pe Pattern » Maleing 


- Before: any cut~stone job can -be started, accurate detailed savin 
mast be made of every piece of stone to be- used. that differs from another 
in size or shape. The cost of: the drafting work required for a large struc- 
ture! may be one-half to two-thirds ‘as much as the entire quarry expense of 

" supplying rough. bdlocks of stone. Architects' drawings usually are insuffi-. 
cient, for the stone must be fitted accurately to the steel framework, and 
detailed data on the size and position of each steel member are necessary 
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before stone workers! shop drawings can be made. Some sizes may be dupli- 
CONE many | fimes in a building; others. may be used only once | or twice. _ 


“Patt terns for. molded and carved. Gor are made of ginc or other soft 
metal, or sometimes paper patterns or stencils are used, the design vethe 
transferred to the stone surface by. dusting burnt umber t: nrough | ore 
For the most intricate ‘carved work plaster models are ated 


‘Meket System 


After. shop drawings are. made, draftsmen prepare for every. block of 
stone a ticket on which is a drawing of the block with. exact: dimensions 
indicated. The ticket is numbered, and if a pattern is to be used its © 
number also is.shown. The man in charge of. gang sawing first gets the 
ticket and cuts the block or slab. Ag this passes to the planer, jointer, 
and all subsequent machines, the ticket goes with it, and each workman con- 
sults it before any work is begun. By this means workmanship is constantly 
verified, and very few mistakes: occur. Great care and skill are required,, 
for .one small error may. ruin a block. 


Block Handling 


. (Millg are of two. types. One is wide and. ‘equipped with two ‘pairs of 
crane tracks. A heavy crane for,placing quarry blocks on saw beds travels 
on one track, and on the other is a lighter and more rapidly moving crane 
for- conveying smaller blocks as thoy pass from one operation to anothers. 
The crane almost universally ugee is the averhead traveling type with at 
least a- TO-foot spane 


The other type of mill is ‘long and narrow with ono vair of tracks on 
which several cranes operate. There may be a 25-ton~, 15-ton-, and. T-1/2- 
ton-capacity crane working et the game timo. Host of them are ‘of the = 
motor type, one-.motor with two. friction clutches serving for both lateral 
motion and hoist. Lo Ge. f 


Railway tracks for transnorting quarry blocks to mills and shipoing 
finished products enter across the end, down.one side, or across tho middle 
-of the. ‘building. Rough blocks. and singlo unfinished slabs are hendled with 
erabhooks: finishod and semifinishod blocks or o1ilces of slabs, with cable ° 
slings or with slings of rubber bolting 80 o8 to avoid damage to cérnors 
ond CUgZOSe : ae 


‘Operators travel.back and forth in abe attached to the crane. Two 


men called "hookers". attach and release hoisted blocks and angie: the _ 
cranemane = ‘ Ob cs 


Saving “a | | 
The. first step. in antec tase 4s to Saw rough blocks to required dimen— 
sions., Geng. saws of. various. sizes are used almost universally for this . 


purpose. They consist of a series of soft steel blades set in parallel 
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pesitions in a frame which has a backward~and—forward evaciee motion. As 
the frame moves, actuated by a crank and connecting rod (pitman), the cutting 
blades lift toward the end of each stroke. This permits the abrasive, usually 
sand, to wash under them, and as they start back on the return stroke they 

- bear down on the sand and abrade the rock ranidly. An adjustable automatic 
gear feeds the gangs downward at any desired rate. Steel shot’ is used as 
abrasive when a decnly scored, "ripple-mark" surface is desired. The average 
cutting rate is about 6 inches an hour. The blades may be spaced for thin 
slabs or thick blocks. 


Another type, a straight steel blade with diamond teeth on the lower 
edge, is used as a drag-saw for making single-cuts. A drag tooth is mounted 
with six diamonds of about 3/4-carat size placed in alternate positions on 
opposite sides of the cutting orc ‘This saw will cut at a rate of (20 to 40 
square feet an houre 


For sive subsequent cuts, circular diamond saws are used almost in- 
variably. The blades are steel, one-fourth inch thick, with a series of 
square notches around the rime Stecl teeth mounted with diamonds are set 
in the notches and held in place with copper rivets. 


A heavy service type kmow as a "*ripsaw" has a stationary mounting, 
and a bed actuated with a worm gear carries the block of stone beneath it. 
Teeth for ripsaws are supplied with two 1/2~ to 5/8-carat diamonds. A 
jointing saw designed for smaller cuts and similarly mounted is provided 
with teeth, each of: which has 6 to 10 small diamonds. A stream of water 
cools the cutting edge of a diamond saw and carries away the cuttings. 

The sawing rate is 3 to 16 inches a minute, denending on the depth of the 
cute: The most exacting workmanship is exercised in the manufacture of 
diamond circular saws to insure accurate balance, uniform cutting, and 

true running. Hach saw is designed: for a standard speed and should be 

run at no other. Speeds range from 11,000 to 13,000 surface feet. a minute. 
With care a saw will perform constant service for 6 months to a year without 
being conditioned. Although the price of a diamond ages | Bighy it cuts 
rapidly, and maintenance cost is lov. 


Silicon carbide: (carborundum) ai ceiay sews ive excellent service for 
the smaller cuts’ because they leave smooth eeteeces ane are iess liable than 
diamond saws to chip the comers of blotks, | 


Planing 


Planers are used for agetige stone blocks and slabs to smooth siytacds 
and desired thicknesses and also for cutting moldings and shaping curved 
designs. The frame that holds the cutting tool has lateral and vertical 
motion actuated by power-driven worm gear and may cut the tops and sides of 
a block simultaneously. As a block of stone is carried beneath a planer on 
a traveling bed called a "platen® at a rate of 30 to 45 feet a minute, the 
cutter scrapes a thin layer from the surface, Cutting tools are shaped to 
fit molding designs; that is, the tool is the reverse of the pattern. 
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When curved designs are to be cut, the stone is nlaced on a second bed 
or platen resting on the regular planer bed and capable of rotating through 
an arc of a circle. This Seooun pietes is guided by an arn, pivoted. to one 
side: of- Ene Rt enOr whose length governs the curvature of the aTCs Spe 


uA: aa -laner consists of two saws with a. ein of smaller diam- 
eter between them. The saws trim the sides of slabs while the drum smoothes 
~ the un oper surfacese The planer bed travels at a rate of only 20 to 30 inches 
- a: minute’ but finishes the job in one cut, thereby accomlishing mich more in 
a given time than an ordinary Branors: 


The accomplishment of a planer is equivalent to that of seven stone— 
oe using hammers chisels, and modern pneumatic toolse 


: Vv ‘ 


| Turning and Fiuting 


is colums are first scabbled in eylindrical ies ‘and then mounted 
in lethes,.where they rotate against a tool traveling slowly back and forth 
“over the full length of the stone.: The tool is actuated by machine—driver. 
worm gear and may be adjusted for any Ciameter by a screw feed. <A smooth 
-surrace is obtained by this process, but final Eubpene is usual)y done by 
hand. 


The fluting process is also carried out on a lathe. The flutes are 
drevm with pencil or crayon on the surface of the colum, and the fluting 
tocol attached to the tool »ost of the lathe travels back and forth while 
the colum remains stationary. This process is continued until the line 
bounding the flutes is reached. If a column is tancred, the flutes may be 
cut shallower on the smaller varts of the colum, and this automatically 
makes them narrower. When o flute is ‘commleted, the colum is rotated with 
a-hond bar, and the process is repeated in the new position. The ends are 
anne with pneumatic tools, and the ‘colum, is rubbed. by nande 


‘For ‘aan balusters, particularly if many of one kina are to 66, fabri~ 
cated » a carborundum wheel cut as a, negative of the pattern is generally used. 


a Milling 


"Milling" is'a term applied in a general wey to all mill processes, 
such as sawing, planing, cutting, or carving, but it specifically refers 
to the operations of a milling machine by which irregular patterns are 
cut in stone. Milling is particularly advantageous in preparing for the 
carvers blocks in which deep recesses are to be cut, for it removes the 
bulk of the stone much more rapidly than do hand processes, The machine 
consists essentially of a rotating head, which carries cutting tools of 
various sizes and shapes. It has right-and-left as well as vertical worm 
gear motions, and a movable platen nrovides backward—and-forward motionse 


Cutting and Carving 


Cutting usually is defined as straight-line work and carving as curved 
work. Carving requires much skill and is generally done by experienced 
workmene The work is now done, for the most part, with pneumatic tools = 
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heavy ones for removing the larger fragments and smaller-ones-for: 
desims — but a chisel and mallet are still necessary for certain operations. 
Patterns are used for the designs and models for the complicated figures. 


Oolitic limestone may be carved more easily than most other building 
' stones and therefore can be finished at a cost that permits extensive usé. 


Finishing 


. Various types of surface finish are achieved by the use of different 
kinds of tools. A tooled surface, which is one covered with fine grooves 
in parallel lines, is made with a pneumatic or planer tool having fine 
teeth. A bush-hammered surface is rough and pitted, the hammer used hav~ 
ing a face covered with small projections. A hand-picked surface is covered 
with indentations made with a sharp~pointed tool. A small—fluted surface is 
covered with small parallel corrugations. A four-cut surface is made with a 
planer tool having four corrugations to the inch. A rubbed surface is 
smoothed by hand—rubbing with sand and water or some other abrasive. 4 
shot-sawed or ripple surface is deeply scored or grooved by using steel shot 
as abrasive for the gang saws. Chat~sawed stone is smoother than the shot- 
sawed stonee | 


MARKETING 


- Dimension stone is sold by the cubic foot, and much of it commands a 
price sufficiently high to give it a Nation-wide market. From two-thirds 
to. three-fourths of all building limestone is sold as rough blocks or 
sawed slabs to mills in consuming centers, where it is fabricated chiefly 
for small or moderate-size buildings. The balance of the production is 
manufactured for specific projects, usuelly of large size, in mills opera- 
ted in conjunction with quarries or in independent mills. These mills, 
‘supplied only with shop drawings, can furnish, for a structure many miles 
away, thousands of blocks of limestone in exact dimensions, each fitted 
accurately for its particular position in the wall. The smaller limestone 
quarries, for the most part, sell their stone to local builders and 
contractorse 
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